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Abstract 
This investigation was carried out from January to March 2010 in the Sokoto metropolitan Abattoir to assess the 
current status of hydatidosis in camels and cattle. Based on routine meat examination, hydatid cyst count and 
characterization was conducted. A total of 189 camels and 285 cattle were examined. Of these, 84 (44.4%) 
camels and 5 (1.8%) cattle were found to harbour one or more hydatid cysts. The prevalence rates in the two 
species of animals were highly significant (P<0.001). The occurrence of the cysts in lungs and liver were 93.2% 
and 6.7% in camel and 25% and 75% in cattle. A total of 104 cysts were collected from camels, out of which 
73(70.2%) were small and 31(29.8%) were medium sized. The 5(100%) cysts recovered from the cattle were all 
small cysts. There was no association (X2  = 3.695 and 3.2 at p>0.05) between size of the cyst and organs 
infected in camels and cattle respectively. In camels, 82(79%) cysts recovered were fertile, 15(14%) were sterile 
and 7(8%) were calcified. Similarly, 4(80%) cysts from cattle were sterile while 1(20%) was calcified. The study 
concludes that hydatidosis could be a health problem in this area if not checked because of the high prevalence 
recorded which might be due to the presence of socio-economic conditions favourable for the disease and 
maintenance of high level of infection. There is therefore need for serious attention for its prevention and 
control.  
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1. INTRODUCTION  
Hydatidosis is a cosmopolitan zoonotic disease caused by the larval stage of cestodes in the genus Echinococcus 
(Family Taeniidae). It is characterised by long term growth of metacestode (hydatid cysts) in the intermediate 
hosts, mostly camels and cattle (Zhang et al., 2003).  
Hydatidosis is a global human and animal health problem with increasing economic importance (Lightowlers et 
al., 2000). In particular, the movement of infected livestock increases the potential for transmission thus creating 
new areas of endemicity (Wulamu et al., 2002). 
Hydatidosis has worldwide distribution and variable geographical incidence (Craig et al., 2003). It is highly 
distributed in underdeveloped countries, especially in rural communities where humans maintain close contact 
with dogs, the definitive host and other domestic animals, that act as intermediate hosts (Mohammad and Nezhat, 
2004). Other factors such as agricultural practices, indiscriminate home slaughtering and poor disposal of offals 
from infected livestock, lack of adequate control policy, uncontrolled movement and commerce of animals and 
their products, and the difficulty in early diagnosis have enhanced the distribution of the disease (Dada and 
Belino, 1979). 
Hydatid cysts are most commonly localised in the liver, lungs and spleen of domestic animals and this often 
result in significant economic losses, particularly with high organ condemnation. Galassi and Mazzini (1985) 
reported that the presence of hydatid cysts in commercial viscera is the main source of seizure. It is responsible 
for great economic losses in regions with animal husbandry (Regessa et al. 2000; Kaplan and Baspinar, 2009). 
The diagnosis of hydatidosis in livestock is commonly made at slaughter and often based on post-mortem 
findings through palpation of organs (Dada and Belino, 1978). Luka et al., 2009 reported that abattoir records are 
important in the surveillance of hydatid disease but are very difficult to identify small lesions in the lungs/or 
liver of young animals without additional histological examinations.  
In Nigeria, particularly in Sokoto, the disease is underreported and its current status unknown. This study 
therefore seeks to provide data on the prevalence of the disease among camels and cattle slaughtered in the 
Sokoto metropolitan abattoir especially with respect to the current trend of large influx of camels from the 
neighbouring border towns and its  
acceptance as food in Northern Nigeria. 
 
2. MATERIALS AND METHODS 
The study was an active abattoir survey, which includes camels and cattle registered for slaughter brought from 
various localities to the Sokoto metropolitan abattoir. Information about the abattoir and the slaughtered animals 
Food Science and Quality Management                                                                                                                                             www.iiste.org 
ISSN 2224-6088 (Paper)  ISSN 2225-0557 (Online) 
Vol.21, 2013 
 
41 
such as availability of/source of water, method of disposal of infected offal, source/origin of animals etc was 
obtained in a structured questionnaire prior to the survey. An average of 40 cattle and 7 camels are slaughtered 
daily in Sokoto abattoir.  All camels registered for slaughter during the study period were recruited in the study 
because of the small number while an average of 15-20 cattle were sampled daily using the simple random 
sampling method. During ante-mortem examination each animal was given an identification number and age 
(based on dentition and owner’s information), sex and origin of animals were recorded according to the method 
of Kebede et al.(2009).  
 A thorough meat inspection was conducted on a tota1 of 89 herds of camels and 285 cattle during the study 
period by the author with the professional assistance of two veterinary doctors, their technicians and auxiliary 
local meat inspectors. Each organ was accessed macroscopically visually and by palpation and where necessary 
one or more incisions were made in order to detect smaller hydatid cysts.  
 The infected organs from which cysts occurred were observed and the total number of cysts were counted and 
recorded per infected organ. The size of the hydatid cysts was measured with vainer calibre and classified as 
small (diameter less than 5 cm), medium (diameter between 5 cm and 10 cm) and large (diameter greater than 10 
cm) according to the method of Oostburg et al. (2000). Individual cysts were carefully incised and examined for 
protoscoleces and characterized. Fertile cysts had whitish dots on the germinal epithelium, while infertile cysts 
were further classified as sterile or calcified. Sterile hydatid cysts were further characterized by the presence of a 
smooth inner lining usually with slightly turbid fluid in its content, while calcified cysts produced a gritty sound 
feeling up on incision (Soulsby, 1982; Kebede et al., 2009). 
 
3. STATISTICAL ANALYSIS 
The Student t-Test was used to check for significant differences in infection rate of infected organs while the 
Chi-square was used to check for association between cyst size and infected organs.  
 
4. RESULTS 
Out of the study animals examined which comprised of 189 camels and 285 cattle. Of these, 84 representing 
(44.4%) camels and 5 representing (1.8%) cattle were found harbouring hydatid cysts. The distribution and 
number of organs infected with hydatid cysts in camels and cattle are presented described (Table 1). The 
distributions of hydatid cysts in organs of infected animals were not significantly different between camels and 
cattle (p>0.05). Of the total infected organs, the involvement of the lung and liver accounted for 93.2% and 6.7% 
in camels and 20% and 80% in cattle respectively.  
Single and double infections (i.e. Lung and liver) of organs were recorded. Out of a total of 84 camels 
harbouring hydatid cysts, 79 (94%) were found involving only a single organ (i.e. lung or liver) and the 
remaining 5 (6.0%) had double organ involvement. In the case of cattle, all infected animals had single organ 
involvement i.e. one in the lung and four in the liver (Table 2). The total cyst counts with respect to size in each 
infected organ for camels and cattle were also described (Tables 3 and 4). There was no statistically significant 
association between cyst size and organ involvement in both camels and cattle (X2 = 3.695, X2 = 3.2 at P>0.05). 
 Of the total 96 cysts recovered from the lungs of camels, 77 (80%) were fertile, 13 (14.0%) were sterile while 6 
(6.3%) were calcified (Table 5). Of the 8 cysts recovered from the liver of camels, 5 (63.0%) were fertile, 2 
(25.0%) sterile and 1 (13.0%) was calcified. Similarly, of the total 5 cysts recovered from cattle, the only, 1 cyst 
recovered from the lung of cattle was sterile while of the four recovered from the liver, 3 (80%) were sterile 
while 1 (20%) was calcified. 
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      Fig 1- Infected lungs from Camels with arrows showing the presence of hydatid cysts.   
 
 
 
    Fig 2- Hydatid cysts collected from slaughtered Camels and Cattle. A, B, C, D and E are 
 cysts from camel while F is cyst from cattle. 
 
 
Food Science and Quality Management                                                                                                                                             www.iiste.org 
ISSN 2224-6088 (Paper)  ISSN 2225-0557 (Online) 
Vol.21, 2013 
 
43 
 Table 1: Abundance of hydatid cysts in organs Camels and Cattle  
Animal 
Species 
Organ No. of Infected 
Organs 
Cyst Count 
Mean Range Total % 
 
Camel 
 
Lung 
 
83 (93.2%) 
 
1.2 
 
1-6 
 
96 
 
92 
 Liver 6 (6.7%) 1.3 1-2 8 7.7 
 
Cattle 
 
Lung 
 
2 (20%) 
 
1 
 
1 
 
1 
 
20 
 Liver 4 (80%) 1.3 1-2 4 8 
       
Camel (X2 = 0.084, p > 0.05), Cattle (X2 = 0.065, p >0.05)  
 
Table 2: Distribution of Hydatid Cysts in the organs of infected Camels and       
Cattle. 
Organs infected Camel Cattle 
(n = 84) % (n = 5) % 
Lungs 71 84.5 1 20.0 
Liver 8 9.5 4 80.0 
Lungs and Liver 5 6.0 - - 
Total 84 100 5 100.0 
 
Table 3: Hydatid cyst characteristics from Camels and Cattle (Small = < 5 cm, Medium = 5 – 10 cm, Large 
= > 10 cm) 
Animal species Cyst size  Average length 
(cm) 
Average weight 
(g) 
Average vol of 
fluid (ml) 
 
Camel 
 
Small 
 
2.7 ± 0.1 
 
19.2 ± 1.9 
 
16.2 ± 1.8 
 Medium 5.9 ± 0.1 54.3 ± 3.8 37.1 ± 3.6 
 Large    
 
Cattle 
 
Small 
 
1.8 ± 0.2 
 
6.9 ± 2.7 
 
3.9 ± 0.4 
 Medium    
 Large   - 
 
 
Table 4: Number and sizes of cysts recovered in the organs of infected Animals     
Animal 
Species 
Organs 
Infected 
Small cysts Medium cysts Large cysts Total 
 
Camel 
 
Lung 
 
65 (67.7%) 
 
31 (32.3%) 
 
 
 
96 
 Liver 8 (100%)   8 
 
Cattle 
 
Lung 
 
1 (20%) 
 
 
 
 
 
1 
 Liver 4 (80%)   4 
Camels (X2 = 3.695, p > 0.05), Cattle (X2 = 3.2, p > 0.05) 
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Table 5- Types of hydatid cyst in different organs of infected Camels and Cattle 
Animal Species Organs 
involved 
Cyst condition 
Fertile Sterile Calcified Total 
Camel Lung 
Liver 
77 (80%) 
5 (63%) 
13 (14.0%) 
2 (25%) 
6 (6.3%) 
1 (13.0%) 
96 
8 
 
Cattle 
 
Lung 
Liver 
 
 
 
 
1 (20%) 
3 (80%) 
 
 
1 (20%) 
 
1 
4 
5. DISCUSSION  
All over the world there have been different magnitude records of hydatidosis in camels with respect to rates of 
prevalence. In this study, the prevalence of hydatidosis in camels was 44.4%, slightly lower than  the 55.5% 
reported by Dada and Belino (1979)  three decades ago in Sokoto abattoir,  but higher than the 26.2% reported 
by Ogunsan et al. (2000)  in the same Sokoto abattoir and 20.5% report of Rabi’u and Jegede (2010) in camels 
slaughtered in Kano abattoir. However, a higher prevalence of 59.3% is being recorded by ELISA in this same 
study (report in a separate paper). The 59.3% prevalence reported by Okolugbo (2010) from the same abattoir 
could be attributed to much more sensitivity of the ELISA technique used than the macroscopic methods that had 
been in use in the past reports. 
The situation in cattle, is however different with other reports. The 1.8% prevalence obtained in this study was 
lower than the 14.7% reported by Dada and Belino (1978) in Kano abattoir but slightly higher than 0.66% of 
Rabi’u and Jegede (2010) in the same abattoir.  
All these differences or variations in prevalence rates in the two species and thus differences in the reports may 
be due to the strain differences of Echinococcus granulosus that may exist (McManus, 2006). This variation 
could also be related to age factors. In this study, the camels slaughtered were much older than cattle. Gusbi et 
al. (1990) reported that the higher prevalence recorded in camels in most studies as compared to other domestic 
animals might be due to the fact that camels often grow to maturity before they are being slaughtered; this 
enables the hydatid cyst to be fully developed and become fertile. Furthermore, records have shown that camels 
are unlikely to be slaughtered before 8 or 10 years old and therefore the risk of acquiring infection is relatively 
greater (Ibrahem and Craig, 1998; Kebede et al., 2009). This result further indicates the suitability of the 
dromedary camel as susceptible intermediate hosts of E. granulosus (Lightowlers, 1990; Ibrahem and Craig, 
(1998). 
Furthermore, it is believed that older animals were exposed to the disease (parasitic ova) over a long period of 
time with an increasing possibility of acquiring and sustaining infections. This age related differences in 
prevalence is also associated with older animals having a greater chance of ingesting larger numbers of E. 
granulosus eggs and the cyst being likely to increase in size and become matured in this long lived host (Ahmed, 
1991; Ibrahem and Craig, 1998; Larrieu et al., 2001; Luka et al., 2010) . 
Hydatid cysts occurrence was predominant in the lungs and liver in camels and cattle respectively. This is 
explained in the light that lungs and liver posses the first great capillaries sites encountered by the migrating 
Echinococcus onchospheres (hexacanth embryo) which adopt the portal vein route and primarily negotiate 
hepatic and pulmonary filtering system sequentially before any other peripheral  involvement (Kebede et al. 
2009). Previous studies have reported that 68 – 98% E. granulosus infection in camels harbour cysts in the lungs 
where as cysts in the liver were much less frequent with 20 – 32% prevalence (Hamdy et al., 1980). Similarly, 
confirmed preponderance of hydatid cysts to lungs in camels and liver in cattle have been reported by Al-
Khalidi, 1998; Ibrahem and Craig, 1998; and Luka et al. (2010). 
A maximum number of 6 cysts were recovered from a single lung of camel and 2 from the liver of cattle. It could 
have been more but for the un- cooperative attitude of the butchers and abattoir staff who were always in a hurry 
and also do not want the value of their meat organs reduced as a result of multiple incisions. This number is 
fewer than  those reported by Ibrahem and Craig (1998) where 25 cysts were recovered from a single lung of 
camel and  Kebede et al. (2009) who  reported 45 cysts from a single lung of cattle. These variations in cyst 
abundance could be due to the spatial distribution and the infectivity (biotic potential) of E. granulosus eggs, 
susceptibility and defensive capabilities of the host (Macpherson et al., 1985). Comparatively, high proportion of 
small cyst is reported in this study and this may be due to immunological response of the host which might 
preclude expansion of the cyst size (Torgerson, 2002; Kebede et al., 2009; Larrieu et al., 2001). 
The higher fertility rate of hydatid cysts in camels than in cattle suggests that camel acts as a main reservoir of 
infection in maintaining the perpetuation of the domestic life cycle of E. granulosus in this area. This finding is 
in agreement with those of Dada and Belino (1978), Al-khalidi (1998), Ibrahem and Craig (1998), Ogunsan et al. 
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(2000) and Luka et al. (2010). The high proportion of sterile and calcified cysts in cattle may generally imply 
that most of the cysts in cattle are infertile and this underscores the role of cattle in maintaining the life cycle of 
E. granulosus. Furthermore, comparatively, the higher cyst fertility rates in lungs than liver in camels may be 
due to the relatively softer consistency of lung tissue which could allow easier development of the cyst and the 
fertility rate of hydatid cysts may show a tendency to increase with the advancing age of the host (Himonas, 
1987). 
Conclusively, this study has been able to show an increasing rate of hydatidosis in camels and cattle through the 
years and owing to the presence of socio-economic conditions favourable for the disease and maintenance of 
high level of infection in the study area, there is need for serious attention for its prevention and control. The 
construction of abattoirs with appropriate disposal pits particularly in rural areas, obligatory meat inspection 
services and further investigation into the basic local epidemiological factors enhancing the disease spread in this 
area is advised. 
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